







    Skip to main content




    
        
        Thank you for visiting nature.com. You are using a browser version with limited support for CSS. To obtain
            the best experience, we recommend you use a more up to date browser (or turn off compatibility mode in
            Internet Explorer). In the meantime, to ensure continued support, we are displaying the site without styles
            and JavaScript.


    




    

    
            

            
                
                    Advertisement

                    
        
            
    
        
            
                [image: Advertisement]
        

    


        
    
                

            
        

    
        
            
                
                    
                    
                    
                        
                        
                            
                                
                                [image: Nature Medicine]
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	nature medicine

	letters

	
                                    article


    
        
        
            
            
                
                    	Letter
	Published: 21 May 2007



                    Neutralization of staphylococcal enterotoxin B by soluble, high-affinity receptor antagonists

                    	Rebecca A Buonpane1Â nAff5, 
	Hywyn R O Churchill1, 
	Beenu Moza2, 
	Eric J Sundberg2, 
	Marnie L Peterson3, 
	Patrick M Schlievert4 & 
	â€¦
	David M Kranz1Â 

Show authors

                    

                    
                        
    Nature Medicine

                        volumeÂ 13,Â pages 725â€“729 (2007)Cite this article
                    

                    
        
            	
                        666 Accesses

                    
	
                        70 Citations

                    
	
                    Metrics details

                


        

    
                    
                

                
                
    
    

    
    

                
            


        
            Abstract
Exotoxins of Staphylococcus aureus belong to a family of bacterial proteins that act as superantigens by activating a large subset of the T-cell population, causing massive release of inflammatory cytokines. This cascade can ultimately result in toxic shock syndrome and death. Therapeutics targeting the early stage of the pathogenic process, when the superantigen binds to its receptor, could limit the severity of disease. We engineered picomolar binding affinity agents to neutralize the potent toxin staphylococcal enterotoxin B (SEB). A single immunoglobulin-like domain of the T-cell receptor (variable region, VÎ²) was subjected to multiple rounds of directed evolution using yeast display. Soluble forms of the engineered VÎ² proteins produced in Escherichia coli were effective inhibitors of SEB-mediated T-cell activation and completely neutralized the lethal activity of SEB in animal models. These VÎ² proteins represent an easily produced potential treatment for diseases mediated by bacterial superantigens.
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                    Figure 1: VÎ²8 mutants engineered for high-affinity SEB binding.[image: ]


Figure 2: In vitro inhibitory activity of soluble, high-affinity VÎ² mutants.[image: ]


Figure 3: Soluble VÎ² blocks the activity and lethality of SEB in rabbits.[image: ]


Figure 4: Soluble VÎ² rescues rabbits exposed to SEB in the endotoxin enhancement and osmotic pump models.[image: ]
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